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m(D^:t—/Pm^^'r^Fab'^7^irh(DXh^o F(ab')8ff>i-f*. F(ab') ^y^iyl^mit 

2 

[0016] ^VT^^-xVfi. mB^m-B-{^x<omm^titc^m(hwa\ent)(Dm.i^m}i^mir 
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(HoUiger P et al., Proc.Natl.Acad.Sci.USA 90: 6444-6448 (1993), EP404,097-^, 
W093/11161-^#)o ^^T^T^Vf*. 2:^<D^V^y^h^m7f)^hm^^tl^^^'^—X- 

L H 

L H 

H L 

H 

L 

tzJhXZ.'BW-^m'&^l^^'t^'Z.h'h^'ri^'^ (scFv(Di^|^£^3:oV^Tf*. PluckthunlTThe 
Pharmacology of Monoclonal AntibodiesJVol.113 (Rosenburg and Moore ed 
(Springer Verlag, New York) pp.269-315, 1994)^#fl^)o ^^Wi\^^\~y^T^i3—\i. 

[0018] IgG^-r:7°-a#Mtt^^{^IgG^fr^m^-rs^^^^~yK— ^^a^g*^i-§^^ 

i::J;o-C^C^hybrid hybridoma(quadroma)i;iJ;oT^B$-lir§^^^Stii^;5 (Milstein 
C et al. Nature 1983, 305: 537-540) o :^/c @ 6^<Z)^®<DIgG^«^i-§L^S.TJ?H 

M<^at^^^. '^ff4«<D^t'g^^^«^;l^Ai-6::i!^c:j;o-c#^^$^3:6^^^c:j; 
[0019] L^^b. rtL^>(D;^&-em^$tt§igG<DHI^^L^(Dm'a-iirf*a^-hioii«9i;i1>/cC 

ioa^(DigG;6^^> g m(Dm.^^f^^(o\miMb^hn:u^^mmt^^h\mm 

[0020] ^(D ^HI^(DCH3^^ fcig ^^eT^/ ^gm^Jfei- J;o TH^ t^O V ^-c-^7^ 
n;^^|a.'g^"1ir(DIgG^^5fe61](^5)-^>$-fr^r^t>m5l5^(Ridgway JB et al. Protein 
Engineering 1996, 9: 617-621^ Merchant AM et al. Nature Biotechnology 1998, 16: 
677-681) o 
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[0021] */c. L^tcMb-c{*. Hm'^^nm^it^xLm^^mi^(D^mmm^ ^^t^^ 

®#MttlgG(D^fa^S B]-fg^/^§(Nature Biotechnology. 1998, 16, 677-681)o 

#ii-§;^?fet)#^$tbTV>;5(WO2004/065611)o _h|B^M(Nature Biotechnology. 
1998, 16, 677-681) CHZ^^ir^Hmn. tB^fIlJ(^H^;6S#^^b^^V^:^'^^^^^'if^ 

^itm^M^^^tti^m^^ (PCT/JP2004/008585) o 

Fab' ^it'^m\^^m'r^^t\^^<^x^rMwm^m.w-^Y^nu%^o m^u- 

-jj(D^W-t^hMM\^ttF&h ' ^o-PDM(ortho-phenylenedi-maleimide) f^T"^ W^Hb 
Fab' m±^^m^'^rM!^m^ F(ab') ^i^m-r^^tii^mM^iKeler T et al. 

2 

Cancer Research 1997, 57: 4008-4014) „ ^fciFab'-^:^^hti^S#^(TNB)^^ 

i^tFah'-^:t-MSH)m<D^i^m}Y^it^mKm^ir^^W:h^htiX\^^( 

Brennan M et al. Science 1985, 229: 81-83) o 
[0022] ^t^mm(Drt^ iCFos, Junf^^i^ ft 5fei-§^^v'^'v?5/^^°— ^ffl V t±i5fe6o 

Fos, Jun{*^^^V-7-t>?f^j^fei-§;5\ ^y'ti^^4'^—^m^m^n^)^ir^^tm\i 

^mmMMir^o ?afP''^^#-e3S7nbfc^»#:Fab'-Fos, Fab'-Jun^^-^b^i^;:^ 
'^^^tKXoXr.mWMi^ F(ab') ;5S?l^fife-e#5 (Kostelny SA et al. J of 

2 

Immunology, 1992, 148: 1547-53)o i<D;^ife(iFab' scFv, Fvfj:t^ 

[0023] ^-(T:^f4K^\^Xhr.m!l^m^^i^^i'fmvn^o ^a#mtt^^T^-7^^« 
^0(Dcross-over scFvifJttT^^-T^n^^-^— -C^j^o o^«9^®(D^#:A,Bft5f5c7)V 

^5mmm^<7)itm^m\^^'j>:fy—x'^^^tKXoxi'fm^rifcv (a)-v (b), 

H L H L 
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V (B)-V (A)^ffiV^T--^^ti^V-e— ^1»^-r§-^{-J:oTm>l5§(Holliger P et al. 

H L 

Proc of the National Academy of Sciences of the USA 1993, 90: 6444-6448) o 

[0024] rcDl^. rM(DscFv^i5mmnm(DmWJ:itm^M^^Vi^:^—X-1^^(—^m^^ 

T^^^V : Kipriyanov SM et al. J of Molecular Biology. 1999, 293: 41-56), M^^t^T 
5:y^©ife(knobs-into-holes: Zhu Z et al. Protein Science. 1997, 6: 781-788)^=ff5 

[0025] rM(DscFv^i5^mnm<Dmwj:itm^^^ ^v^^:itj—x'^^^tKx<^xffmx 

#§sc(Fv) t)^a#Mttin:ft:i:^.e«9#'5 (Mallender WD et al. J of Biological 

2 

Chemistry, 1994, 269: 199-206) „ 

[0026] ^i^mmmtvx\-i^ mx-i-i. :^v=^^i^>^v=^—/i^ (peg) m(D^mi^^t'^^i. 
ir^tKx^xm^^t^^x^^o ^tih(D:^mi^^(D^mKi3\^ ^xm^m^^thx\^ ^ 

-So 

^fz.^:^'9mw-^wt^w-fi}£(Dm.m^'^^^w-x^^\\ 
[0028] }ivuw-(DW^:^m^m^^hfhxm. m-k.\i. th^^rjt^^o^-coow-?— h 

WMir^^tt^X^^m^'!^f?\i\m<t^m^'^^0 93/12227, wo 92/03918, WO 
94/02602, WO 94/25585, WO 96/34096, WO 96/33735#M)o 

[0029] m^^^Waim-t^ ^^(D:}jm^m\^xm&'r^^ti)^x^h, M^w-m^it. ttt 
^xx^Lm(Dmmmm^^hti:^^i$iXh^o ^^W}m^^(D^i^(Dnmmm^='— 

[0030] wtifcm-i. nmm (reshaped) }imw^thw^ti^^mmi$^x^^o wtim.m'i 
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[0031] ^#:6^(^f*^ ^^:^^W-<DCDRt^^V^W-<D'7^'—J>.XP'—^Mi^ (framework region; 
239400. a^#fFmS<2^^#^WO 96/02576#M)o CDR^ifM.Talf^$tl^th 

J:5 t;i^#:c> Br^^^t;i*5(t'5:7 A!7— i^^^(DT5:y^^Mi^bTt> j:v ^ (Sato 

K et al, Cancer Research 1993, 53: 851-856) „ Wz.. ^>^f£\lVifiW-^^(D'7U—J>. 

u-^nm\z.mM\.xhi:.^^mn<i^m-mm<^mm^'^o 99/51743#m)c. 
[0032] ^mmit. mmi^i:x3mmm(Dmm<Dn:^^mmt^i:-Dfmm^<Dmm^ixm 

[0033] ^mm\^m^^mm^\t. mm\^if^m\MmKm^mm.m^'h<D'r}-hfi\^m\^ 

IS3$H^f^*5JtSMH^(F.VIII/F.VIIIa, F.V/F.Va, PZ, TM, TM/PSiy>?^^A) ^ 

M#:SJ^;:<50MH^^(C4b. mcp. cri. Hm^)m^mf^^hi)^X^:^o 

[0034] ^mm\^m^^mm. ^x.xfmmm(o^w. ^:;:x3mmm(omm^(oM.wmt\^ 
(a) mm:mmmmmm^\^^^^^mm^(Dmi 

^^:F.IXa 
^®:F.X 

MH^:F.VIII/F. Villa 
MH^^F.VIIIaf*. FAXah.¥.X(Dm:ij\zM^'^^:Lb\Z.i:^X. F.IXafCj;§F.X(7)^ 
tt^b^ii§li-r^o _h|B(D^^F.IXa. S®F.X(Z)M;^^mm-r§^a#^tt^#:(^ 
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[0035] (b) jkmmmmmmmm^K^iir^mm^(Dm2 

^^:ZPI 

S®:F.X/F.Xa 

[0036] (c) ikmmmmmmmm^Ki^n^mm^cDm^ 
[0037] (d) immmmmmmm^\^^n^mm^(Dm4. 

m®:PC 

MH^: TM/PS 

[0038] (e) mwmmmmmmm^\^^n^^m^(Dm^ 

^^:F.Xa 
MH^^: F.V/F.Va 

MH^F.Vafi, F.Xai::7°nhn^tfV(DM;^t^*g'a'i-^^^t-J:o-c. F.Xatcj:;57° 
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[0039] {t) mw-K)^^(Dmm^(Dmi 
[0040] {g) mPfKj^^(Dmm^(Dm2 

^^rMf^rlflJWi^'^^-^i^lH^ (Complement Regulatory Factor 1) 
S®:C3b 

MH^^rM'^^JW^^'^-^iJ'HH^^ (Complement Regulatory Factor H) 
Membrane Cofactor Protein (MCP) 
Complement Receptor 1 (CRl) 
Complement Regulatory Factor MCP^ CRlf^^ Complement Regulatory Factor I 
Ki:^CZhji^\SiM^^^^ir^o i~^cC:b~^. Complement Regulatory Factor li:C3b 
<D'm:f?^MMir^^M!>^^^^W-(^^\^\'i. Complement Regulatory Factor H. 

[0041] _h|BMH^^<?54'-r\ #t;i0^LV>(D{*F.VIlI/F.VlIla-efe§o F.VIlI/F.VlIla}^, hn 

i^}fi^m<Dm ^^^m^x.^w^^^^mnK F.viii/F.viiia<DMH^^^'i4^ 

#LTV>§Rgt9, ^(D^mum^ti:\\ i^fz.^ ^MF.VIlI/F.VlIIa-^. itfe^mmS^ 
t^J:f9A^Wt-3fe^bfcF.VIII/F.VIIIat^MbT^i.F.Vni/F.VIIIa(DMH^^i4^^ 
bTV^§PS«9. F.VlIl/F.VIlIa(;i'^^tL§o 

[0042] ^mm<Dmm^mmi^mrM<i^m\m.w-^m^^m\^mmm^n'r. e<dx.^ 
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[0043] mmh^^^^i-imMKM-r^^m-i. mmm^^jk^<D:ffmKxv)n^:Ltii^x^^o 
ijimmm^tx^xY^m-r^m^hfi^mm-h^^ ±is^m 

m\^xno^ti)^x^^o ¥iW^\^i^oxM^^fitz.mm\^. }i^^nmmMm\z.^\^x 

m^i:x^Hm(Dnm.m^<^mu^n'^^hf)^x^:6o 
[0044] p^t-f*. mm\^mm. mm^fi^ti^'^m.'r^o ^^m^t-r^^m. mm-±. a 

mm\^^'^mmt\^x\^.m^Ki^^^mtt^^h(D^m(D^^^Km^-^^^ 
^mh-r^^ihh-^mxm. -^tz.^ m^i^^y)^tih(Dm}f^m\^xhx\^\ 
[0045] ^'&^nfc'7^:^(Dmm^^hmmm^^mu -^^^^^^—^mmtm^u ^^-r 

KMJt^'r^'^94'^—^i:H^m\^^xRT-pcRizxLm. Hm<D-^mmm^mi\x'r^^ 
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[0046] fe^v ^^^tifzMi^(Dmmm^hmRNA^^mu -^^mmHrm^Mi^^ir^ 

-/^^-^_^^V>TRT-PCR{clTL^. Hl^ Br^^^<^cDNA^imiDli-6o *fc. in 

skmmmnmm^mv\ mmm^0^^^i^ri^xm^i^^MK.^^tK 

[0049] mhtitmmt. i^-K^xmmir^^t7i^x^^o ^^(^^^ii. wm^m^c*® 

&s:x^m^tix\^^^^m. mmi7m^^mirtii^x\^\ m^.i^ry^^-'r^—^^ 
'^hi^9^^—m<D^^'^hi^y^^—:h9J^. y-i/v^—. m^UM. mm. w^. sds 

^:9"St^ )WMi~^^i:^^'t?#§(Antibodies : A Laboratory Manual. Ed Harlow and 

David Lane, Cold Spring Harbor Laboratory, 1988) Z.flhKW^'^^fl^i:>0:>X\-i. 
f^W T'7^^'r-(—^n'^h^'7'7^—\z.m\^^^'7J>^t\^X\i.. •^^n'r^yj^yJ^^ :/ 

[0050] ^^mmrmmrn'mfim^. mx.uY^m-r^^m^ti^FNm/F.vm&x^^^m^ 
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[0051] ^mm(DF.vm/F.\niimmrtmr.m!i^mi^^m'i&<r(D:}7mx-i^mi^f^o tnm. 

L 

[0052] #fetLfcna#Mtt^f*(-IKb-Cfi. F.XIa (F.IX?£tt^k^^) . F.IX. F.X. F.Xa 
(D^)j^mWiS-2222).]}>mm^h^^m&^X\ F.VIII/F.VIIIa(F.IXat3:j;;5F.X^ 
mk'50ttH^^)^f^#i-^?Stt^MbfCo ^(D^^^SloX. F.VIII/RVIIIaft# 
^tt^*i-S-a#mi4^#:i!L-C. JmMlJ«!lS^-eO. mJKDF.VIIIa^^'l*^* 

J##_h?t(D305>r^^fc(*60^r^<Z)P^3feS^>fl::ffi^-^^ ^^*fc{*^#:#^mJ## 

±m(D3o^mi^fcmo^m<DVMytmmtm^^\^^fcmxh^o 

F.vmx^^h^m^m\^^timmmmm^^m^\ mmmmmmmvtco ^ 

v^-a#M'l4^^ttl0#^_h(D. J;«9^f^bV>-®#M'l4^#:«20#iiA_h(D. 
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[0054] ;$:^0^(D^#:cOH^CDR3«. #lc:$iJ|5B$tb/^v A^fi^lcif*. m^(Dmmm 
t^?E^<DXB12, XT04, A19, A25, A31, A38, A39, A40, A41, A44, A50, t)L<{* 
A69(DH^CDR3@a^lJ(@E^!j#-^:16. 20. 60. 64. 68. 72. 76. 80. 84. 88. 92h 

b< «96) (DV ^-f tv;0^<DT^y^ia^J^^^?^c§^BMtt^S^:^^fcf*^^^i!atg6^^- 

[^^(D^faMtt^^-^l^^^b. _ao. SB04. SB05. SB06. SB07. SB21. SB30. SB34 
. SB38. SB42. B2. B5. B9. BIO. Bll. B12. B13. B14. B15. B16. B18. B19. B20. 
B21. B23. B25. B26. B27. B31. B34-1. B34-2. B35. B36. B38. B42. SB15tib<{i 
SB27(DH^CDR3ia^J(^^^^^^<^ia^J#^:24. 28. 32. 36. 40. 44. 48. 52. 5 
6. 100. 104. 108. 112. 116. 120. 124. 128. 132. 136. 140. 144. 148. 1 
52. 156. 160. 164. 168. 172. 176. 180. 184. 188. 192. 196. 200tiL<(* 

204) (Dv ^'rfv7b^i^mm<7)T^/mmm^hf^^mm^»:Mmm^friit:Lfhtmm&i} 

[0055] ^m^(D±m^m'iM.i$^mtVXit. XB12. XT04. A19. A25. A31. A38. 

A39. A40. A41. A44. A50. ^)L<{iA69 (iB^lJ#-^: 14— 16. 18—20. 58—60. 6 
2—64. 66—68. 70—72. 74—76. 78—80. 82—84. 86—88. 90— 92^>b< 

«94— 96) (DHmcDRnm(Dv^i^tiy!)^(DT^y^mmm7b^hf£^mwiWk^mi^. * 
tii-i:ititmmmKmm(Dmw^^mmm^mir^h(Dt^ sbo4. sbos. sbog. 

SB07. SB21. SB30. SB34. SB38. SB42. B2. B5. B9. BIO. Bll. B12. B13. B14. 
B15. B16. B18. B19. B20. B21. B23. B25. B26. B27. B31. B34-1. B34-2. B35. 
B36. B38. B42. SB15tib<f*SB27(DHl^CDRia^J (ga^J#^: 22— 24. 26—28. 3 
0—32. 34—36. 38—40. 42—44. 46—48. 50—52. 54—56. 98—100. 10 
2—104. 106—108. 110—112. 114—116. 118—120. 122—124. 126—1 
28. 130—132. 134—136. 138—140. 142—144. 146—148. 150—152. 1 
54—156. 158—160. 162—164. 166—168. 170—172. 174—176. 178— 
180. 182—184. 186—188. 190—192. 194—196. 198— 200^ib<}^202— 

204) ^'rm^(DT^/mmmt^hf£^^m^^Mmi^. ^fci^^ntmrnm^m 
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[0056] :2^^KIB^(DXB12, XT04, A19, A25, A3K A38, A39, A40, A41, A44, A50, 

A69, SB04, SB05, SB06, SB07, SB2U SB30, SB34, SB38, SB42, B2, B5, B9, BIO 
, Bll, B12, B13, B14, B15, B16, B18, B19, B20, B2K B23, B25, B26, B27, B3K 
B34-1. B34-2. B35. B36. B38. B42. SB15t>b<(*SB27(Z)H^ nT^IH^^^T^y^Sa 
^Jf*. @a^J#^:13, 17, 57, 61, 65, 69, 73, 77, 81, 85, 89, 93, 21, 25, 2 

9, 33, 37, 41, 45, 49, 53, 97, 101, 105, 109, 113, 117, 121, 125, 129, 
133, 137, 141, 145, 149, 153, 157, 161, 165, 169, 173, 177, 181, 185 
, 189, 193, 197/^bU^1^201-e^$tl'§o 

[0057] ;^^5^|S«<DA44, B26, XB12, SB04<DL^Br^^:^<^T5y^@a^Jf*, Ba^J#-^ 
:205, 209, 213, 217-e^$tL§o A44, B26, XB12, SB04(DL^CDRBa^Jf* 
, Sa^lJ#-^: 206—208, 210—212, 214—216, 218— 220'e^$tl.So */c, 
XB12, SB04, A44, B26<DH^CDR(DitSia?IJ (^emi^{*^i^SiB^IJ(-J;o-C='— K 
^tV^T^y^BB^J) Ba^J#-^:221(222), 223(224), 225(226), 233(234 
), 235(236), 237(238), 245(246), 247(248), 249(250), 257(258), 25 
9(260), 261(262)-e^$tV, L^CDR(D:^^iB^lJ(i, iS^lJ^-^: 227 (228) , 22 
9 (230) , 231 (232) , 239 (240) , 241 (242) , 243 (244) , 251 (252) , 253 (25 
4), 255(256), 263(264), 265(266), 267(268)-e^$tt§o 

[0058] ?fe*5, Ba^J#-i-:58, 62, 66, 70, 74, 78, 82, 86, 90, 94, 98, 102, 106, 1 

10, 114, 118, 122, 126, 130, 134, 138, 142, 146, 150, 154, 158, 162, 
166, 170, 174, 178, 182, 186, 190, 194, 198, 202, 206, 210, 214, 218 
, 222, 228, 234, 240, 246, 252, 258, 264{*, CDRl^*i-o 

[0059] Ba^J#^:59, 63, 67, 71, 75, 79, 83, 87, 91, 95, 99, 103, 107, 111, 11 
5, 119, 123, 127, 131, 135, 139, 143, 147, 151, 155, 159, 163, 167, 1 
71, 175, 179, 183, 187, 191, 195, 199, 203, 207, 211, 215, 219, 224, 
230, 236, 242, 248, 254, 260, 266f*, CDRZ^MiTo 

[0060] Ba^J#^:60, 64, 68, 72, 76, 80, 84, 88, 92, 96, 100, 104, 108, 112, 1 
16, 120, 124, 128, 132, 136, 140, 144, 148, 152, 156, 160, 164, 168, 
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172, 176, 180, 184, 188, 192, 196, 200, 204, 208, 212, 216, 220, 226 
, 232, 238, 244, 250, 256, 262, 268}*, CDR3^^i-o 

[0061] ^mm(D^m^. m^mm^tifj:\^^K ^*L<^*_hfE^#:^i^c^>b<«3£{5^cD 

:7°:Sr^i-§^f$-e, ^Factor IXa^#:^^Factor Xm^i^X^M-^^(Dr.m 
f*#lcl^JPgf*$;h.?fcV>;$S^ Factor IX/IXa^iL<^*Factor X^96-we\l'^4^vi^a^/l^^ 



{T/vm'^:^'7r^—M^ ^;v:t^iyy—^m) .^^\^mTCfi:}fmm\f 



[0062] :^mmxm^^tix\^ ^^-^mmm^m^^x^Mmi^^ffmir^bm^. mmmm 

Sequences of proteins of immunological interest, (1991), U.S. Department of Health 
and Human Services. Public Health Service National Institutes of Health'^, An 
efficient route to human bispecific IgG, (1998). Nature Biotechnology vol. 16, 

677-681, m^mm^tix\^ ^^mm^m^m^^^^tmx^^o 
[0063] :^mm^isn^m^(Di-D(Dmmti^xii. mm^<Dmm^itmi-^i'fm^^i- 
^^t^^h. :^mm(Dmm^. mmm^<D^mmm)^rKmmir^mmim\^x 

i.<nmikKMmir^mBm^mf^^t:6^x^^o F.vm/F.viiia, 
F.ix/F.ixa, F.xi/F.xia(Datgi£T^j^ti}*, ik^mtmt^^mikm^m^^\^ 

[0064] Sk^m(D9-h. ^^ttCOF.VIII/F.VIIIaatglST^fcfi^tlfilJl^mjfiLM^Sf*, 
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#fF^mi*3j;tJ?2#fii)o ^(DF,VUmM<^^^^^it. JfiL^#!Aa#60mjfiL^t:° 

. i6:^'i4Au?#ifi:^'i4<D mik(Di^mRxf^thKm ^m^^r^^^rcn'^^fj:< . 
[0065] F.viiii^^j(DifiL^^i^ieM<. ,^12 - lemmm&^^h^o ^n^. mm^^jt^f^ 

^mfcib. -'^mm. F.viimm^'&mmKmmi^^ir:5ii^.m^h^o 
[0066] *fc. F.viii»j(i. mm^ KU-^^ti^o mm^u^mmiat^ mmmfmm^ 

[0067] m7^(D^ F.VlimM(D^P5l^-^^. mifil<^l^(^^^.S^f-*3V ^Tf*. ^<(^#^. 



s a?^l^;5Sfflv^^tv^o igiHis^(Di£::.^tti:. m^<7)m<7)^mmmm^ 
[0068] ikMmAm^. m^MmskMmAm^ia^. 4:^\i\f^—tm^ti^F.\nii 

[0069] r(Dj;5^cCJfiL^^)raA^>'tlfi?r— m#^5mifiL^5l5fcLfc#^{*. il^^ ;k:»(DF.VIII 
M^J^fflV^^tt^^Pilife^aN ^-^^M^J (complex concentrate) fc§V>{*F.VIIaM^J^ 

fflv^;5^W^-?^i^^;0S, ^^i§^^5o b;i^b^^;656>, cfifp^^-efi. ^*(DF.VIII»J 
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F.ixaKx^F. xmmt^mmir^mm^4¥i^^x:h^tcib. m^{^x<^m. ihjfe 

[0070] t^ioT. ^>'t;lf^— CO#^i^cfe;&$^^-f , _i.oF.VIII/F.VinaCD^|g^ft#i-§^ 
[0071] i:r;5-e. F.VIII/F.VIIIa(;iM#i-§t±lifiLM^5!£i:bT. jfiL^JlS. ^F.VIII g B^#: 

-r^ (iv) F.vill/F.villa#^#6^i::-?r(Datg^<-t#i-^gmD"D(DiiJMt-}*^ 

[0073] ifmmx\x^ im^m^mi^^i^'^hx.x^^'t^mMm-im^wm'^o m 

X.}^. ;2^^K<^^#:;5SF.IXl>L<{*F.IXa, ^XXTF.X(Dni3^UWi.'t^W^(r)b'h. 
\xmnhfi:^Z.}ii>m''^^f\^^o ^^c. F.X>bb<«F.Xa. :Joj;U?:7°i:2hn^tf ^(DM;^ 
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[0074] — ;^-^\ ZPitF.XK'^^VXPZcommt:i^m-f-^^m-iinshL^i¥m^^ir^mm 

[0076] mm^fci^^m n mxmm^ri^^mm<Dm,i^^mmm6^ti.x^t^mmm.m 

m-i. ii^^m^}t^\^x. ^tihKM\^x^mmmm^m'¥'m:iwm^ti^mW: m 
i^mtu^L^xmrn^tir^^tii^x^^, ^-yx.^ . mmTi^'^^m-^MT^^ ^mm. m 

)v:=i—;v^^hjx\^xhi.\\ ^^^m(oimmhrr^m^\ax. m^\-^^m$m.i^ 

7KyT/v=t— /H:7'i3tV>'i^IJ=t— /V, peg#), #N':^^^'l4^ffi^ 

[0077] ^fc. iei^Mt-J^:»^PJ!0^f*^-^-r^n;^7:7°-fe/HtKndr^>7(^/Vir/vn— if 
y'f-iy. 7Ky[^^/M^i^y/^^^(D-r-ri5^n;^y'ir/v)(;iid-Abfc<9. =ivi^}^^}^^y^y^^ 

^*^^^T^'^y;^:/-fe-/V#)^i-^r^t)-e#^rRemington's Pharmaceutical Science 

16th edition", Oslo Ed. (i980)##M)o ^hii^. MM^^Mci^(DmMti-^:ijmh^J^ 
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^'Vh'O^ ^^5^C)^#;t^3lfflU#§(Langer et al., J.Biomed.Mater.Res. 15: 
267-277 (1981); Langer, Chemtech. 12: 98-105 (1982);?|^H#fFll3,773,919^;g>: 
#l#fFt±iM<5:^^(EP)|^58,481-^; Sidman et al., Biopolymers 22: 547-556 (1983);EP 

||133,988^)o 

[0078] ^mm<Dirii^-^fci'immM0.mi~i. skmmmmviim^tmmir^^t^^x-^^o 

[0079] :^mM(Dmmmm.m(DU-^mi^. mm<Dmm. i^^:^m. m^<D^m'^i^m. 

m.^(Dm^. mm.comm'^mncon&m^nm.L^x. ^mmiaimm(DmmKX'o 

m'^^'&^iV^h(DX^^^l)K —mi^±XX\t. 1 B mtc'O. 0.1— 2000mg^l-^lHl 
K^nXl^-^ir^^ti)^X^^o J;^90^L<^^l— lOOOmg/e. Mf;iJ:'90^L<(*5O 
— 500mg/ 0 . :^^)^^b<f*100— 300mg/ 0 "Cfe^o rtvb<^S^*f*S#(^#: 

uir^^t^^-^mxh^o u-^mmh. m^(DmmmmmK!t^\:'Xm'^^mir^^t 
[0080] */c. ^mm(D^i^:^=^-}i'ir:5mB^^mB^mmm^^^—icm^^. at^ 

HVj^^i^—m<D^U^^/^:^^^^—tVXM^ir:^^^ (Adolphiri^^/v;?':^ / 

CRC Press, Florid (1996)#M) ^ ^fcU. ^in^K^^^^^Otf — X^fi^f^M 
M(WO93/17706^)bTS^i-§^^^S-e#^o b^O^U?'^;^^^,^ ^#:rt^C:}BV^T^#: 

d^^mstv^ ^<Di'^m^mwx^^m^\^^^:^jt^:^mKx^i^^vxhx\\ 0^l< 
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m^lt. ttfi&<DXB12, SB04, A44, B26<DCDR(D:^Sga^J^tfit^^^^S^(f ^> 

[0081] ^fc:^mMu. :^mm(Dm^hv<me-)^^^^^ir^rM^^t^. m^. 

[0082] -^fc^mmi^. ^mm<Dm.i^(D, ^^m(Dmm)m)^m(Dm^(D±isb(DmmK 

[0083] ^hic^mMi^. <i^fj:<th^^m(D^m>v<\^m)^m^^t^. ±m:i7mi^m\^ 
^fz.}^(D^-yh^mmir^o m^^yhiat^ ^(Dm. ^mm. ^m^. m^m^wm-^ 

[0084] f^i^imum\^^\^x^m^f\;tz.-^x(r)%^m^^m^. ^mh\jximwm\c 
[0085] j^T. ^w^^%Mm\^^'o%mh\mm^^ii^. ^mn\iz3c\^h%mm\mm 

^f\.^-h(DX\tfSi\^. 

\MW\\\ Factor IXa(F.IXa) \ZM't^i^'^^Vi^W-(r:>^^ 

1-1. :^S*3J:U^^^-r:/yK— ^f^M 

"^NLR/or^^MM. fiMmmm^. B;^^-^— /v^^-y-^^— )82E*5j;U« 
MRL/lpr-^'^^CIi. :fe^Mlt^NF6M«^^ 0^^^— /V^-U^^— )52E{^:, human 
Factor IXaj3 (Enzyme Research Laboratories, Inc.) ^J^TC0il'9:^SLfCo 
Si:L-CFCA(:7a^^^h^^Tv?^^^:/hH37 Ra(Difco laboratories) ) -e3^-^yVv?3>' 
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^bbfcFactor IXajS ^40 At g/head^TS^UfCo 2mm^i^FlA{:7vi4>h^^^T 
i:^^y'<:y]> (Difco laboratories) ) -e:3c-v/Vi^3>'^t;b/cFactor IXa j8 ^40 jj, g/head^T 
^#L/Co ^#lM^^|5ST*ii;tJP:^^^3-7imffofCo Factor IXa ^KMir^skm 

^f$'^(D_h#^l-2f^^L7tELISA (Enzyme linked immunosorbent assay) "C^S^ 

buffered saline) (^#f^LfcFactor IXajS ^40/i g/head^Mrt^-^bfCo M1^^^<DS 
-^i^;:^53in— ^|HJi^P3X63Ag8U.l(P3Uli:|^i-, ATCC CRL-1597)^, PEG1500( 

d . ^VT^v;^^^5/i^;^) ^ffl V ^fcmm^m ^mmm^i^tio 

10%FBS(Invitrogen)^tf RPM11640i§i^^ (Invitrogen) (&^T. 10%FBS/RPMI1640tf5^ 
ir)KmM\^tcm-^^S^^96 well culture plate^zmUV. M-^l, 2. 3, 5 S^fZlHAT 

3li'^J:§ifi(10%FBS/RPMI1640 / 2%HAT 50x concentrate 0;?^$^^)/ 5% 
BM-Condimed HI itiiy^'^4T^y:^'T4iy^^) ) ^(^M-^^lf^^tK^K) . ^^^V" 

T. l-2f;i^bfcELISA(;iJ;9Factor \Xa\cn^^1l^^^'<^^M'&'t^^}l\'CXy). 
Factor IXal^^ffitt^^i-S/N-T^^yK— ^^WLfCo ^-Cl-3^C^b/c;^&-e 
Factor YAa(Dmm^'^\cn^^'¥^^'^^W&\^. Factor IXatZl^^i-^S^^fPiS'l*^ 
^$/c&V>^N-f>^'yK— ^^3g4l^b/Co ^^-f>^'yK— 96 well culture plate(cll wellfe 

[0086] 1-2. Factor IXa ELISA 

Coating buffer (lOOmM sodium bicarbonate, pH 9.6, 0.02% sodium azide)'Cl ii 
g/mL{C^^^U;feFactor IXajS Nunc-Immuno plate (Nunc-Immuno™ 96 Micro Well 
™ plates MaxiSorp™(Nalge Nunc International) ) 100 L/well-C^?^^, ^X,'<i— 
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g^-r^=3r:a.^— iX3;xUfCo Tween"*^ 20^-^tfPBS(-)-e3[Hl^#-^, diluent buifer 
(50mM Tris-HCl, pH8.1, 1% bovine serum albumin, ImM MgCl , 0.15M NaCl, 0.05% 

2 

Tween^'^ 20, 0.02% sodium azide)-eplate^^?a-e2NF^blockingLfCo BuflFer^l^* 

plate t^diluent bufFer-e#|Rbfc-^'5'^<Z)^jk?t*fc}*^N-r:^'yK— ^<DJ§#_h?t 
^100/i L/well»b. mM.'T:imm4>^^^—iyal^l.fCo Plate^3[elj5fe##. 
diluent hufferXn/2000^^l.fcT/l^:iJV^^:7r^^'^Um^^^'^'^^lgG (H+L)( 
Zymed Laboratories) ^100 /z L/well^;5jPL. ^mX^l^T^4l^^^^—>a>'LfCo 
Plate^6|ni^#-^, ^-feSSBlue-Phos™ Phosphate Substrate (Kirkegaad & Perry 
Laboratories) ^100 fj. L/welMMV. ^^a-e205^^>'^^^— v-a^^bfCo Blue-Phos 
™ Stop Solution (Kirkegaad & Perry Laboratories) ^100 ju L/well^;?JPl^;fe.1^^ 595nm 
l^*DJt^^3feS?rMicroplate Reader Model 3550(Bio-Rad Laboratories) "eSU^bfc 

o 

[0087] 1-3. Factor IXa^^^^Wl'^ 

Phospholipid (Sigma-Aldrich) ^BMmm^:^X-mM\^. M'^^^mm^mir^ti:: 
J; 9. 400 g/mL(Dphospholipid^lS^fiMbfCo 0.l%^iyskmT/]^:fV^^ts-hV:^ 

MW^M^Mmii^lT. TBSB)40/i L^30ng/mL Factor IXa/3 (Enzyme Research 
Laboratories) 10 u. LtAOO n g/mL phospholipid^?g5 /z L^lOO mM CaCl ^ 20 mM 

2 

MgCl ^tpTBSB 5/z Li:^N-f>^'yK— x'j^^Ji^lO/z L^965a:>^1/— hcfi-elSfPL. 

2 

^ta-ei^ra^^'^^p^^— v'a^LfCo ^(Dmi-^WM\^. 50 n g/mL Factor X (Enzyme 
Research Laboratories) 20 ju L:JoJ:;tJ^'3U/mL Factor Villa (Amrican diagnostica) 10 
M I^^Mk.. MU.XZO^T^mB.^-^-^fc.o ^ttt^lOju L<D0.5M EDTA^^;!jpi-^^i:tc 
J;>9HJ^?^#-lt$-1irfCo MSJ^?^^::, 50/zL(DS-2222^?g(Chromogenix)^^;(JO 
^?a-e30^^^^=ar^^— v'a^'Lfc^. ffl!lfe^*405nm, )y-M^*655nm(c:43 
tt-S^^-S^Microplate Reader Model 3550(Bio-Rad Laboratories, Inc.) 

[0088] 1-4. m.ii^(DW-m:^i:xfViW-(Dmn 

m^^fz.^^^-:fw—'^(Dm.i^^mn.'^m^%<>xn<>tio -r^^^^. in vitro-ej§ 
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2,6,10,14-tetramethylpentadecane; fP3feM^X||) ^2lHlMKrt(;i^-^U'C*5V ^/c 
BALB/c-^-^^^ mmmi^^5—7Mm. 0 ' y^^— ) ^fcfi BALB/c^ 

[0089] J^:7K;6^^<D^#:)ft^{:iProtein G Sepharose™ 4 Fast Flow (Amersham Biosciences 
);*77i>.MV^TfTofCo Binding Buffer (20 mM sodium acetate, pH5.0) (^T2ft#f^ 
l.fz.myK^:hyJ^iZT-^9^V. 10;57^A^»<DBinding Buifer-e?5te#bfCo bltjyJ^^ 
iCOElution Buffer (0.1 M glycine-HCl, pH2.5) KX^W-'^W-l^X^. Neutralizing 
Buffer (1 M Tris-HCl, pH9.0) -ecf^fPLfCo ^t^^Centriprep™ lO(Mimpore) \Z.X^ 
TBS(50mM Tris-buffered Saline) \Z.mW^^mM^fz.o ^W-WkWii. 280nm<D® 
A(l%,lcm) = 13.5tbT^mbfCo DU-650 (Beckman 

Coulter) KXm\'&'\^fz.o 
[0090] 1-5. APTT(^tt>fligP^hn>':<K:/^>^^>'^r^)(Da'J^ 

APTT{*CR-A(Amelung)^^J^LfcKC10A(Amelung) (Cj;i9?l"J^b/c„ TBSB^e^ 
m^tzMW-W^. 50ju L. :^ptbjfiL#(Dade Behring) 50 ju L^tJ^APTT^^ (Dade 
Behring)50ML(D^'^|g^37°C-e35>r^;!jPtab/Co 20 mMcDCaCl (Dade Behring)50 

2 

[0091] mmm2'] Factor X(F.X){c:^i-§#ttifp^#:<Df^M 

2-1. :^^*5J;TJ?/^^:/yK— ^ftM 

BALB/c-^r>:x(t|, :^^^^^H#6Mtp^ e;2^^-r— /^:^-y^^— )8E:J6J;U^^ 
MRL/lpr-^!>;:^(^, :^^^MNf6M#. 0;^^-r—/^^-y^^—) specie human 
Factor X (Enzyme Research Laboratories) ^J^T<^ai'9:fe^LfCo ^^'^^tVX 
FCA-e:3i-^/Vi^3^^bb/cFactor X^40/i g/head^T^#b/Co 2M^#{-FIA-e3i 
-^/V>?3>^^[:b/cFactor X^20*fcf^40 ju g/head^TS^bfCo mklMfmMX^M 
M^&^^m—mn-ofz^ Factor X(C^'r^jfiLtt^#:ffiO±#^2-2fC^bfc 
ELISA-e?fgm#. ;fti^:fe^^bTPBS (-){^#f?bfcFactor X^20^fcm0/i g/head 
MP^l^^bfCo «:«I-^^C03 0^. -v»>>^(D#lii^Mmb. ■?r(D-gp^^iife^riio- 
2-e^fflU a«9(DJ3$lli^Ji^^-^'^7^^3in— x'^Ji^PSUl^, PEG1500^ffiV^fcS^ 
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K^\^^MS^M-a-\^tlo lO%FBS/RPMI164Oj0J^&tC!^^b^cg!ll'^JtolS^96 well culture 

LfcELISAt^J;«9Factor XiZMir^'^^m^^Wl'&l.fCo Factor X'^^^^^^ir^ 
tt^SOSbfCo Factor XaKM-r^^^f^^^^^ti:\^^^-fyVh^—'^^. PS^^f^^ 

[0092] 2-2. Factor X ELISA 

Coating bufFer"T?l ju g/mLlcI:^^bfcFactor Nunc-lmmuno platefdlOOju 
L/well-e^^?^^. 4X:X^—m-f>^^-<—-yB>l.fCo Tween'^ 20^'^tPPBS(-)-e3[Hl 
i5fei^^x dUuent bulfer-eplate^^?a-e2B#r^blockingLfCo BuflFer^l^^^, platet^ 
diluent huffer-V^m^±'^^::^(Dm.lkm'^fci'i^^^:fV}'^—-^^^ 
^S-ei^Ffl-r^^^^r^^— v-a^^bfCo Platens [ll?5fei^#^ diluent bulfer-ei/2000# 

^/de^-^— v-a^b/Co Plate^6lHlj5fe^t#> ^feS®Blue-Phos™ Phosphate 
Substrate (Kirkegaad & Perry Laboratories) ^100 /z L/well^;(lPL.^ ^?at?205>-^>'=^ 
— ^^Bl^'Lfc^ Blue-Phos™ Stop Solution (Kirkegaad & Perry Laboratories) ^100 
U. L/weimtiaVfc^. 595nmJi:Joit§S^3feiS^Microplate Reader Model 3550 ( 
Bio-Rad Laboratories) "CSU^bfCo 
[0093] 2-3. Factor Xa^^^iWfl^ 

TBSB-ei/5^3^bfc^^-^>^'yK— ^i^^-httlO /z L^40 /z L(D250 pg/mL Factor Xa 
(Enzyme Research Laboratories) ^-atfTBCP (2.78 mM CaCl , 22.2 /z MV>'SmM( 

2 

7;^->^:7r^v^/V='y^::7;^-^:77'^v'/Hry>' = 75:25. Sigraa-Aldrich) ^-^ti>TBSB 
)^^fPb. ^ta-eiNFr^-r^-^^^— ^/H^-bfCo ^(D^-g-^l^t^, 20/z g/mL:7'i:ihn 
l^lfl^ (Enzyme Research Laboratories) JdJ^T^IOO ng/mLM"l4^k^Hl?V|ai^( 
Factor Va (Haematologic Technologies) ) ^-^tpTBCP^SO ix L^MVXMM'CIO^ 
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r^KJ^^^-i^rfCo 0.5 M EDTA^lO ixLmMir^^tKX'OKJt^^WAt^^tc^ iOKJ^? 
MWi^. 1 mM S-2238^?g(Chromogenix)^50juL^;tJPL. MW^SO^m^l^^:^^ 
—ly^l^UtM. 405 nm(cl^3{t§^3feS^Microplate Reader Model 3550(Bio-Rad 

Laboratories) "Cpj:S:b7to 

[0094] mmms'} ^:^yrMm^'mjiW-mm.^^^—(Dmm 

^F.IXa^#:fc§V^^*^F.X^^*:^0^i-§^^^y^'IJK— -^^a^^. QIAGEN^"^ RNeasy 
Mini Kit (QIAGEN)^fflV^T|fe0j!#tE^(Z);^?i^C^^§V^^RNA^f^t±ibfCo ^ 
RNA^40 n L(DWMMZ.^MUt.o ift^^tL^cRNAl— 2 g^^MfC. Superscript 
cDNA'a^^iy;^^^^ (Invitrogen) ^ffl V >Tffc5g#|E«(D:;^^(;i^V ^RT-PCR^fe^;lJ;^9 
— ;$:^cDNA$r-^^bfCo 
[0095] 3-2.feT;#:H^Br^M^(^PCR{^J;§l:ii|iS^ga^lJj|f^lf 

-=er:7;??.^#:H^ bT^IBI^ (VH) cDNA(Diii|iSffi:7°9^-x'— ^LT. Krebber^)(D#^ ( 
J. Immunol. Methods 1997;201:35-55) (CiE^<DHB>^^^-^— ^-^i^. *5j;TJ?HF>^ 
m-^i^^ffl^bfCo #0.5ju L<D100ju M HB M-^^lSSj;!;? 100 ju 

M HF:7°9^-^— V ^T. S)^;IS25 L (3-l-e|^Sb/ccDNA^|R2.5 ix U 
KOD plus buffer (:^#|;&M) ^ 0.2mM dNTPs, 1.5mM MgCl , 0.75 units DNA 

2 

polymerase KOD plus (:^#|^«) ) ^^MbfCo PCRfi, 

GeneAmp PGR system 9700 (Parkin Elmer) ^fflV^-C. cDNAif>H'<^iii|'S<^^^'l4fil 

J^CCT. ^f4=A(98°C-e35>^^;fJPS^^ 98°C 20#, 58°C 20#\ 72°C ZQfP^^htj:^^ 
J^?^li^-ri5^/^^L-C32i^^i^/^)/cev^L^#B(94°C'e35>F^;!)PI^^. 94^ 20#\ 46 
203gP\ 68^: Z0^f)^hfi:^R)^-^l-^^^/\^tVX5'^^^/V, -^hKQAX: 20#, 58 
X: 20#, 72t: 30#;5^^>J'^aSJ^;:^l-^^i5^/V^b-C30i^^i^/V)(DV>t'tt/5^<D^#T* 

frofco PCR#, T^^ti—:<^;vnMM.m\^^\.f^o @ e^(7)f-^X(|^ 

400bp) <Diii|iiP^>t^QlAquick Gel Extraction Kit(QIAGEN) ^^V^, ^#Ufcgg#fB 

m<D:fjm^mm^. m^soMi-e^mbfco ^DnAm)^(DmMwm\•i•. Bigoye 

Terminator Cycle Sequencing Kit (Applied Biosystems) ^ffiV^^ XyH/K^.y—^^^l^'^'-— 
ABl PRISM 3100 Genetic Analyzer (Applied Biosystems) dT. i^#l^^,5^#fESc(^;^ 
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Version 6.1 (Genetyx) KXit^M^U M^c^^iB^J^^i-^^jCO^^bfCo 
[0096] 3-3.^u—:=^l^^m^i^n^mi^DNAm}f(DmM 

[0097] Sfl I-53if$P^#;(JPVHif>H* (Sfi I-VH) MWi(Dftlsb :f9^'^—HB(D (Gly4Ser)2- 

^-f-^— VH-5' end) ^fflmbfCo #0.5 1(^10 ju M m^mM^y"94^—WH-5' 
end^XXl lO/iM :/9-f-^— scfor (J. Immunol. Methods 1997; 201: 35-55) ^ffiV^ 

T. R}t^m20uU3-2-xmm^td^myH cDUAmmm)irmmi ^ i, kod plus 

buffer (:i:#|&Jtt) ^ 0.2mM dNTPs, 1.5mM MgCl , 0.5 units DNA polymerase KOD 

2 

p\usiM^WM))^MM\^tlo PCRf^. i^— ^/H^-r^9~GeneAmp PGR system 
9700 (Parkin Elmer) ^^V^-C. if>H'<^iil|©<^^*tt^-^^^V^, ^WA(.98°C'C3^mM 
98^: 20#. 58^: 20#. 72T: 30m^hfJ:^R)t^^l'^^^/l^tL,X32-^4^/\-) 

?fev^u^#B(94'C-e3^ra;(J^I^^. 94^: 20#. 46^ 20#\ 68*^ som^hfj^^Rfts 

^l-^4^7Vt\^Xb^4^;V^ $^>t^94°C 20#\ 58°C 20#\ 72°C 30#;6^^>/^§SJ^;^ 
li^^i^/^^LT30i^■-r^5^/^)(DV^-ftv^i<Z)^#-e^Tofco pcr#, M^&IS^i% T;^fi:i 
— Xy/vm^^lblcl#kb/Co @6<J^Oi^-^'X(^400bp)<Diil|Iiilf>H-^QIAquick Gel 
Extraction Kit(QIAGEN) lCT^#^K»fBftO^&-e*tMb. i^M^30/z Lt?^ 

[0098] -^•>>^^#:L^ rT^^^^CVL) cDNAif>i-iii|'M<^fc2s?) Krebber^>(D#^ (j. 

Immunol. Methods 1997; 201: 35-55) |B^(D#0.5 LCOlOO/z M LB^^^^-^—^-^ 
#1*5 J;t;? 100 ju M LF:/^-r-x'— M^^^^fflV^T. SJ^iClS 25/z L(3-l-e0Mbfc 
c-DNA^?^2.5 M L, KOD plus bulfer (:^#|;^M) x 0.2mM dNTPs, 1.5mM MgCl , 

2 

0.75 units DNA polymerase KOD plus (:^#i|&M) ) ^I^^LfCo PCRf*. i^— ^/kih 
GeneAmp PGR system 9700 (Parkin Elmer) ^fflV^T. W^)a(0^^(D^^^ 
Km^. 94'C-e35>P^;tJPf^=^^ 94^: 20#, 46'C 20#, 68^: 30#;?)^^>/cC§HJ^?^li^ 
-r^/Vi:L-C5i^^^/V, $6)f^94°C 20#\ 58°C 20#, 72°C 30#;6^6>/^§^;^^^li^'1' 
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lb{e:#^LfCo S 6^(Di^-fX(^400bp)(Diii|igifJt^QIAqucick Gel Extractio Kit( 

QiAGEN) KxmHmMmmm(D:)jmx-mmu ?^0*3Om LT-^mu/co mm}f 

U^(DC^m^:f'7-('^—LFmm(D (Gly4Ser)3- T^^—Umm^M^fhtlVtmi^ 
h^o mm}^CMiQ^Sfi mmm^^mair^ @ ■:fy^^—l.¥(D (Gly4Ser)3- 

"7^-^— VL-3'end)Mlcbfc:o Sfi I ^if$P^#ilBVLif>H- (Sfi I-VL)i^i|iS<DfcJ?){cl 
. ^0.5 L(D10 ju M endOfy^-^—Wi-^^ii^Xy- IQ ixU scback:7°9^-^^^ 

>mV^-C. SJ^:|S 20 m L(i©^VL cDNAiti|iM»f>i-^ISl ju L, KOD plus buffer (:^#|& 
M). 0.2mM dNTPs, 1.5mM MgCl , 0.5 units DNA polymerase KOD liinsiMWWW. 

2 

))^MM\Jt.o PCR^^. i^— GeneAmp PGR system 9700 (Parkin 

Elmer) ^fflV^-C. 9A°CXZj;^mMm^. 94°C 20#\ 46°C 20#\ 68°C ZOfPf)^hf^^ 
Km^l^^^/^tX^Xd-f'-f^/V, ^h{C94X: 20fX 58°C 20#\ 72X: SOm^h^^^K 

m^i-^^^/vfLxzQ^^^/vcD^wxn-^f^o pcR^. T;^n— xy 

/Vfl;^^»]lil#^bfCo g 6^(Dih^X(^400bp) (DiiiUPIf^T'^QIAquick Gel 
Extraction Kit (QIAGEN) ^ffiV\ ^#t^fc5g#tB«c<^;^?i-e*tMb> M*30/i L-C 

[0099] mmm i-vH*5j;u?sfi i-vLif>H-}*sfi I {^'fy'y^M:^) Kxm^mmm^M(Di3m 
Km^m.)^^m^mmx^. ^(fcx—mimt^n^^tLo ^<Dm. si^&is^QiAquick pgr 

Purification Kit (QIAGEN) ^fflV^i:^#I^K#tB*fecD;^?i-e*SMb. m^^yhmH 
(DBxiffer EB 30/i L-e^t±iLfCo 

[0100] 3-4.^a#M'l4igG^#:^mffl:7^^;?^5K 

Jst)(^IgGl(7)knobs-into-holesg^#f (Ridgway et al., Protein Eng. 1996; 9: 617-621)^ 
0^iUgG4(DCm^^^(DT^ymm^i^^i^Ml^fCo i?'^::^a(lgG4y a) }*Y349C 
, T366WMi^#:'Cfc«9. ^-f :7l) (IgG4 y b) f*E356G, T366S, L368A, Y407VOM^ 
^-efcSo MMi^#:<^t>'i^^:^(-^)ei^(-ppcpScp- - > -ppcpPcp-)^^ 
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[0101] ^w-6^^}irm(^'s:±^mHL^^^mir:^)<Dmmmt\^x. Thy-^-c^v^mm 

m^i^^— pcDNA4 (Invitrogen) ^H^^feV ^LL^^tl^fKD^^i^ (0 iJfeV ^b|l|2 
)^ i-jfet)*?lbi^^JlSffliyi/-^/Via^J(lL3ss) (Proc. Natl. Acad. Sci. USA. 1984; 
81: 1075)(Z)T^5^D^^Jl^^J'^-^'>^^#:BT'^^J^(VH/^V^UVL)i!tHgG4y a^^M 
m (Sa^U#^ : 7) K ^^IS^ (ia^J#^ : 8) ^la^iAAyfctiO (pcDNA4-g4H 

?'^V^bpcDNA4-g4L)^f^^UfCo ^ pcDNA4^^(D-s'/V^i^n— 

tl.^l.6kb/^V^L|^)1.0kb)^Xho \{'^1f39^<^:t)Xmit'U'zM\^. QIAquick PGR 
Purification Kit (QIAGEN){;iT^#|5i|^#|E^(D;^i£-e)^tML. DNA polymerase 

. 7^i^^¥^t^kbfCo iI¥?t{t^7^i^Sif>t ^QIAquick PGR Purification Kit(QIAGEN 

) Kx^^mnmmm,(Dijmxmm^. Not \{^-^'7^<^:t)xmi\:x.fz.o »ot 

I-bluntilf>H'(^tb^*tb^l.6kb/^V>bl.0kb) ir^Eco RV-Not I-ei'^^b;LfcpcDNA4^ 

. Ligation mMymmm)^m\^x'^Hmmmmm<D:}omKm^mwm.m^ff<> 

fCo mKft^m^X'O^mMDHB « ^ CGompetent high DH5 a (MWWM) ) ^?f^®fe 
i^bfCo #^ttfcT^^fc°v/y:/iiiff'|4i^n— ^j;«9QIAprep Spin Miniprep Kit(QIAGEN) 

[0102] (m'^±iEmHL^^mir^) i^::^^^4y:^mui^mmm-<^^ 

— pIND (Invitrogen) ^H^/^V^bLl^■^t^■^^t^(D( El 2/^V>b|l| 3), ^f^t>%WiWM 
laffiv/i^'-^/Ha^JdLSss) (EMBO. J. 1987; 6: 2939) OTi^fet-ii'^^cC-^'^;^^^: IT 
^M*^ (VH/cCV >bVL) ^tMgG4 y b^^^*^ (ia^J#-^ : 9) fi:\ ^b k S^^:® (la^J 
: 8) ^m^aAA/rct)(D (pIND-g4HJ'^V >L pIND-g4L) ^ttfi&(^;^^fef-MlJ«9f^^b 
, #>^(D:/9^5:KDNA^^g|bfCo 
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[0103] 3-5. r.m<i^m^i7ii^mm^^^— mm 

pcDNA4-g4L)^Sfi IX^m^tU ^!^sm^l% T:>5fn— Xy/^mM^lbf^I'WLfCo hth 
>i- (r^5kb) ^QIAquick Gel Extraction Kit(QIAGEN)^ffiV\ ^#|5^M#fSSc<50;^ 

tlfcSn I t^'fb^F.IXa^^rSjfeSfi I-VHJ'^V^LSfi I-VLilf>H'^Quick Ligation Kit( 

New England Biolabs) ^fflV ^T-^#|fe0j!#tEft(Z);^?i^^^^§V ^igMSJ^;;^^f ofCo 
HJ^^I^t^ J; «9^J^®DH5 a (Competent high DH5 a (K^^^M) ) ^^M^mi^tc 

pIND-g4H^ceV >bpIND-g4L) yO^^>. ±^tm^<D^^X^Wi^^mi^^'^ (VH^c^V ^ 

LVL (EI2/^V ^LIl|3#m) ) ^^V ^fcm}irt. ^M^ti\m)t^i-^3-3xmm^tifc 

Sfi m^\:1aCF.xmW.^^Sfi I-VH;feV^bSfi I-VLif>t^. lRl#(7)#^(^-C|M.jiA/fCo 

[0104] nhnf^^^(DTiy}i°^^v>mi^^mmimm^. WAm}i^m^^^t^^^fj:-^9-( 

?^fflV^T. =3^:=:— PCR?fel;iT@6^®f>H-(?5#A^WbfCo ^T. ^F.IXa^#: 
^?iyHmti:^^VLm^M^^^—(DfMC^ WAMi<L±mi^^^ir^CMV Forward 
priming site^T^— /Vi-§21-mer(D7°7^-^— CMVF(ia^lJ#-^: 10) ^jf A^P'fi 
T^f^#1^i~§BGH Reverse priming site^T:=^^/V'i~§18-mer<D:7'^^-x'— 
BGHR (ia^J#-i- : 1 1) ^^mVf^i (Sigma Genosys) „ ^F.X^#:^^9H^JfeV ^LL|^ 
cDfc2s6t^. #A§PfiL_h?yft^T^— /Vi-^24-mer(D:7°^^-e— EcdFde 
^IJ#-^: 12) tWA^i±T'Mi^^^ir^BGH Reverse priming site^T^— /V-T^ 
18-mer<7)>^9^-x'— BGHR (ga^J#-^: 11) ^-^^Lfc (Sigma Genosys) „ =ii3^— 
PCR(D/cJ?) SJ^:?S20 L (#10 ju M:7'^^-x'— 0.2 ju KOD dash bulFer (M^W 
M) ^ 0.2mM dNTPs, 0.75 units DNA polymerase KOD dash (M^WM) ) ^MMl^f^ 
o mRl^M^. ?l^®temttJtelS^al»SAbPCR^^tofCo PCR«. ih— ^/Vih-fi? 
7— GeneAmp PGR system 9700 (Parkin Elmer) ^fflV^T. 96'C-ei5^r^;!jPf^=^. 96 

x: io#, 55^ io#, 72*^ 3o#^^^7fe§H^£^^li^-ri5^/^i!U-c30i^^i5^/^HJ^?$■^^ 
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iti|>i8'f>t/5^#^tl.^Ci^ti— ^^ig^L^Co B^PCR0#J{*, ExoSAP-IT(Amersham 
Biosciences) M V >T^#|5fc5g#(c:=g§V ^, ii§PJ(D:7"^-f -x'— ^dNTPs(D^M"l4^[^^ 
ff-of^o #DNA^>^'<^ii:^BS^Jf■±^ BigDye Terminator Cycle Sequencing Kit( 
Applied Biosystems)^ffiV^, DNAv^— ^3^>'i^— ABI PRISM 3100 Genetic Analyzer 
(Applied Biosystems) (;i-C^#|5iM#fBic(^;^&(-tt^V^^^bfCo ^^m^i^y)!^ 
^bfc@a^JP^*ffy:7hGENETYX-SV/RC Version 6.1 (Genetyx) \Z.XWSix\^^ VH 

[0105] ^ g QIAprep Spin Miniprep Kit (QIAGEN) ^ffl V ^T^-Jr :/9><.5:K 

DNA^^^b. 100juL(D?^m;!K-^^^^bfCo ^F.IXa^#:^p<^H^^m^i^i5^— . 

F.X^ftr^^^L^^^^i^iJ?— ^tl/-?:'tl/pcDNA4-g4IXaHn, pcDNA4-g41XaLn, 
pIND-g4XHn-?:LTpIND-g4XLni!^#{t:^Co ^':f=7:^^Ymmt^ ^m^^ir(^AX: 

[0106] mMmA'] ^?^'yrM^m^^w-<7)mmmM'^(D^m 

4-l.DNA^|g(D|^M 
^#:^iSHL^^|§^ffl^i^^— (pcDNA4-g4IXaHn-?:bTpcDNA4-g4IXaLn) \t 

^^^(^iIflffi!j-f~§^t^Tety:7V^:yi^— ^r3— Ki-^:7°^:^^KpcDNA6/TR(lnvitrogen 

pIND-g4XLn) A7J^/^^>'-efc^:I^:^y-fy^lS^£i#:(#':^>^7"cl>'A) Ki:^)^^ 

l^^y^KXWir:/^— Ki-§:/7^$KpVgRXR(lnvitrogen) ^^mM^ti^o l^o 

»]i^?Mia(^h7^>^:7aii^v'3>'<D^(;itf-6aS<^:7°9^5:KDNAMIft^liMbfco 

W^i^^^l mL(D^iZ^ pcDNA4-g4IXaHn, pcDNA4-g4IXaLn, pIND-g4XHn^b 
■rpIND-g4XLn^^§-218.8 ng, pcDNA6/TR-^LTpVgRXR^#1312.5 ngfflV^fCo 
[0107] 4-2M^MM(Dh'7>^y^^i^B> 
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thj|^i^#^|fajS^S>i5HEK293H^(lnvitrogen) ^10%FCS (MOREGATE)^-^ti> 
DMEMJ@Ji^(Invitrogen)^!il^L. 5 X 10'^i/mL<D^Ji&^S-e^^^J}Mffll2-well:7' 
b (CORNING) <D#well^lmLi*oi^^r^CO OT^C. 5% CO 

2 2 

) rt-e^t^LfCo 4-l-e|iMbfcv'7^5KDNA^?S^h^^^:7ai^^>3^^^, 
Lipofectamine 2000 (Invitrogen) 7 ju L,J;Opti-MEM li^M (Invitrogen) 250 n LCOiMM 

2 

^^^^ (37X:kx5% CO ) t^-e--r^=3r^^— hbfco 

2 

[0108] 4-3.-a#MttIgGfei:#:(D^mM2* 

tti^(^J:5(-h9>^;^:7aii?v-3>'bfc*fflJi^J:^^IS;5^bJt*^®5ll^*b. i ju g/mL 

(D7^b^iJ--ri5^y^(fP3feM^X||)^t?l mL CHO-S-SFM-II (Invitrogen) *&J^&^ 
^Ab. CO -r>'dr::,.^w-^_ (37<^^ 5% cO ) f^t?! 0i##bT. ^Wi^mUL^^ 

2 2 

CHO-S-SFM-IIj0Ji&iC-Ci5fe#-bfc^. 5 /j. M<D)iK^>?:7^n^A (Invitrogen) ^tfl 
mL CHO-S-SFM-IlJ#Jfi^^AL. CO ^>^^^—^—(37X:. 5% CO ) f^-e2 0 Jfe 

2 2 

igG^5t#:^5>^^$^i:/co mm±mnMU^tifz.^^. ^s'ii^^gi(^2ooog. 5^^m. 

) b-ClHJ3S^|^*L. i^^^^;lJ^;:C-rMic^ocon'^ YM-50(MiIlipore)-e^g|i^fTo:^Co W. 

[0109] mmm5:\ tHgcmst^s* 

Goat affinity purified antibody to human IgG Fc (Cappel) ^coating buffer t^l "CI ju 
g/mUcMM\^. Nunc-Immuno plate(C@^{t:bfCo Diluent buffer (D.B.) {CXy'vi^y^ 

^PmmM\i\(OfzJsb(D::^^ly^—YbhrC^ 1000 m/m]J)^h2i^^mXD.B.\Z.X\l^ 
Pg#|)^LfctMgG4(tl>M{b^TFfeif*:. WO 99/51743#m)^lll#f^«bfc:o 3tll 
Goat anti-human IgG, alkaline phosphatase (Biosource International) 
^SJ^^S-lirfCo 5llI^5fc#-bfc<D*)^ Sigma 104^^^ phosphatase substrate (Sigma-Aldrich 
)^^®^bT^-fe$-l3:. y^Model 3550(Bio-Rad Laboratories) Ki:^). 

#fl^^;ft655nm^bT405nm(D^^g^S!JSbfCo Microplate Manager III(Bio-Rad 
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Laboretories) y^h^=^T^m^^X. K60^»^^^^J§^_h?t4'C»tMgG 

[0110] mmmQ:i F.vmammtmmm\^im^)mm\^Tiy±4 

<DK}t^it.l^X^M.X^f-ofCo 3.75 At g/mL(7)Factor IX (Enzyme Research Laborat 
ones)40 uLt^i^mWlO nL<Dmi^W^96';Z:fU—h^Ximm4>^^^--ya> 
bfCo ^hK^(DMi^Wl^^ 10 ng/mLOFactor XIa (Enzyme Research Laboratories) 
10 ju L, 50 ju g/mL(7) Factor X (Enzyme Research Laboratories) 20 ju L, 400 g/mLCO 
phospholipid (^ife0t|l-3#M) 5 L, 5mM CaCl i:lmM MgCI ^tpTBSB(^T. 

2 2 

TBSB-Si:ir^i-) 15 ju L^»b. mmRJt^mfth^^fCo 30^r^K}t^:^^fc(D-h. 
0.5M EDTA 10uL^1}\iK.^^tKX^Wit:^'^fCo 
[0111] ^-feS®^IR50/i L^-?:tL^'tL(D'>m/V[;i;!jP;t/cm. 05>. 305><^405nm (#MiS 
S655nm) tcl:ioft5®3tS^Model 3550 Microplate Reader (Bio Rad Loboratories) 

[0112] PhosphoIipid(D^j;KtCf*TBSB. Factor XIa. Factor IX^t/Factor X(DM^iai 

TBSB-s^fflv>fco m^mmmmi-i. mHm.mmi^m^mm\^f^'T:^h^-j^m^ 

^MS-2222 (Chromogenix) i:Jj<y:/V>'?g(0.6 mg/L hexadimethrine bromide (Sigma 
))(Dl:im'^?g-efe§o 

[0113] $^>f^. ftt>?S'l4(D,^;6^ofcXB12/SB04fCoV^T. F.VIIIa#^'l4(DaS^fe#'l4^ 
SiJ^Lfc(El6)o 

[0114] mmm7:i jkmmmr^y^^ 

F.vmx^5km^m^-^f^mmtW7^hn>'yr<-^9^^:ymm (aptt) i-M-r^mm^ 

(Dmm^^fil^tlo W:^ts:m&(D^i^Mm 50 F.VIIIj^^jfiLlt(Biomerieux)50 
M L^U?APTT|^:^(Dade Behring) 50 n L<Dmi^m^37X:X3^mMUl.fCo 
J^;:^*20 mMCOCaCl (Dade Behnng) 50 n L^mWi^m^lJaK.^^tKXV)mit^^'^fCo 

2 

CR-A (Amelung) ^S^gc$^^fcKC10A (Amelung) t^J;«9^@i-§^-C(DNFrBl^S!j^b 
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[0116] immMs] m^mm 

MMM4Km^(D:)jm'^MhtlfclOmL(Dm^±^^Centncon^ YM-50 ( 
Millipore) KX^. 1 mL*-e^i?iibfCo ^flKlO n L(D10% BSA, 10 n L(D1 % Tween^"^ 
20^tI^100 IX LCOrProtein A Sepharose™ Fast Flow (Amersham Biosciences) 

(Millipore) 0.01% Tween'^ 20^tpTBS 500 ulUZTCZM^W^. rProtein A 

Sepharose™WJ!B^100 ix L(D 0.01% Tween^ 20^tf 10 mM HCl, pH2.0KmMVX 
3^m^W:\^fc<D-h. ^i^^^^m^'tfCo W.1bK. 5 At L(D1M Tris-HCl , pHS.O^^ID 

X-T^i^PL/Co Microplate Manager lIl(Bio-Rad Laboretories) y:7h«>mTSrfflV ^T. 

[0117] [^Ji^j9]^F.X^#:(DGST-AP ^:x.:y^^l^yu^yy-^ly^ 

-f-^cDNA^tblf flliMarathon-Ready cDNA(Clontech);5^^>PCR&lc:j:«9Jti|iS^, ^fi 
^^Sf:i$bl;iAPM:®(Leytus et al., Biochemistry 1986; 25: 5098)^=t— Ki-^®:^ 
^PCR?it^j:«9iti|iSbpGEM-T^^i5?— (Promega)^i^:/^t^— ^^^'bGST-AP^ri 
-K«pGEX-F10AP^#fCo ^7°9;^^K^?l^Kfembfc^J^0^J#^b. OD=0.8 
iCXlmM IPTG^^i;OLGST-AP(D|g^M^^fTofCo i^#?^^i^>L<3,000 x g, 30 

^m. 0#:^igiitxu^ffli;i'Pt'ra^-e-2ori^T##Lfco 

[0118] WMi^^^^yh^i^^m(Dl/20m(DPBSXnMmi^. MMWOAmUzMl^. 

2.4mL(D#J'a■'eSDS-PAGEi^>'>^/W^5/:7r— (IWAKI) ^;()PX. 95X:. 55>Ffl^V/V 
LfCo SDS-PAGE mini (AA%W;V{U'r^/^=y:X)(D^^a:.MZ.^(DK}^.mMlO ixh 

^M^. nMMm^n<^tio m^^sj^t^yw^-fe^iK^^T/n-/^— (bio-rad)^ 

fflV^-Clmmobilon-P™ Transfer Membrane (MlLLIPORE)-^fe^b. BT-PBS (2% BSA 
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^0.05% Tween^"*^ 20^-^tfPBS)'e:/i:i5/^^i/bfCo :f^iy^>'^^1iilrT^. MM0iil-4 
-e)ftM$ttfc^F.X-^'>><>^#:SB04^/cf*SB06^BT-PBS-e2 fi g/mLK^^l.fz.h 
(Dtl^mRft^^'^f^o 0.05% Tween^'* 20^t?PBS-ei5fe#-=^. BT-PBS-e2000f^^ 
|)^LfcT/V;^7y^^:7x^— ift^tiir^^^-e'^7^IgG (H+L)(Zymed Laboratories)^! 
Npr^KJ^i^^-frfCo 0.05% Tween^*^ 20^-^tfPBS-e-^#i-#. ^-feS^BCIP/NBT 
Phosphatase Substrate (Kirkegaad & Perry Laboratories) •^^fe$-^fc(iaiO^#fi§) 

o 

10-1. m,m^xxi:^m 

BALB/c^^MM. ^^mithmemm. 0;$:^-^— /V^^-y-^^— )3E. MRL/lpr-^-^ 

MM. ^^mithmmm. 0;$:^^— /v;^-y^^— )32E. *5J;u«C57BL/6N-^'>>^ (H 

^ :^'MM^mm^. 0;$:^i— /V^-y/^— )3E(-. ^i^-Cfe^Factor IXa/3 ( 
Enzyme Research Laboratories, Inc.)^>l^<(iFactor X (Enzyme Research 
Laboratories, Inc.) ^J^T<^ii«9:feSbfCo ^mi^^t\^XFCA(:7vi^lyh^^T-J^ 
^^>Vm7 RaCDifco laboratories) ) -e:3^-^/Vv^3^^>ft:L.rc^l^^40 ju g/head^T^-^ 
bfCo 2MP^#iCFIA(:7ci^^^h7F:^^Tv'cx/-<>-h(Difco laboratories) ) "e^-r/Vi/g 
>^tl.fc^m^40 IX g/head^ TS^b/Co 1 M Pg-eii;!jP:fe^^3 mfi^V ^, 

[0120] 10-2. y'T— :^^-^>^'^y— <^«^ 

^»!ji-i*3J:U^^2-i-e#mb/'^^-^'>:^itmiW(7)— /^e>t>li^lfe^!jio 

-lt;i-Cf^mLfc:fe^'^!>>^^^^(DMt±i#lli^Trizol Reagent (Invitrogen) 

(50mg spleen/ml of the reagent)L. ^=y:^^'^i^-i-^-^--^^\^Xi^'S.ih\J'z^ ^(O 

nwMH'^=-=^T;v^m(Dijm\^m^\ Total RNA^ttfflLfco ^\mm)^h 

PolyATract System 1000 ^5^h(Promega)^ffiV>T-M^-^— :=^T/VfB^(7);^?it:i|xgV^ 
polyA(+)RNA^tttlibfCo RT-PCR(SuperScript III First-Strand Synthesis System for 
RT-PCR, Invitrogen) ^;ITc-DNA^'a-^U^ ^mKU-^^^X-lffCX^^VT^o 

[0121] '^^::m.w-mm^Mmm (vh) iSi6^rmm^^mms\.)cDnA(Dmm>m-^y^'^ 
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#1 IX LtDlOO/i M HB ^-^i^^Sj;!;? 100 M HF^^^-^— ^-^i^^fflV^ 

SJ^:?^50 ju L(cDNA^?g2.5 ju U KOD plus buflFer , 0.2mM dNTPs, 

1.5mM MgCl , 3.75 units DNA polymerase KOD v\\is{MWWW.))^M%\^tLo ^fc 

2 

^ VLiii|iS^^bT#l ju L(D100/i M LB :7°^-r-^— ^-^i^*5j;U? 100 ju M LFZ^^-Y 
^-a^i^MV^T. _h|B^IWI#(Dm^^J^:|^(50ju D^l^^bfCo PCR«. ^ 
GeneAmp PGR system 9700 (Parkin Elmer) MV^T. dSX^XS'^T^M 

m^lk. 98°C 20#\ 58°C 20#, 72°C 30fJ>f}^htf:^R}it:^^1^4^/^tVX32^4^/^^ 

400bp)<DiitiPgf>i'^QlAquick Gel Extraction Kit(QIAGEN)^^V^, ^#ffceg#|B 

mioo u L (vHm)imm3 u u w]jmy\mm2, u u kod plus buffer c^^i;^®) . 

0.2mM dNTPs, ImM MgGl , 5 units DNA polymerase KOD plus(:^#|^M))^10:2|s: 

2 

lstPGR(94'C-e35>K;(lPl^m. 94r 15>. 63^ 45>. /5^^)7feSMJ^^^lih-ri^ 

7vtUT7i?--ri^/v)^fTofc^. 63'Ct;i't^?aLfc)|^^-e#^:=-— y^'-^iOjuM scfor :r 

7^-^—. *D j;D^10 IX M scback:/^^-^'— ^#2.5 l*f o^;!jPL. ^hlC2nd PCR(94 

'C-e35#;!jp^^. 94^ 2^. 63'C 2^. ;0^b/ce^HJ^?^li^-ri^/^^bT3Oi^^i^/v) ^ 

ffofco PGR=^, ^J^;:?S^QlAquick PGR purification kit (QlAGEN){cl-rWiSL. )ft 

;ffn— @ e^(Df--rX(^800bp) (DiilliSlKf jt^QlAqulck 
Gel Extraction Kit(QlAGEN)^fflV^, ^#ia5^#|B^C>^&-e*tMl-3i*<^^^0 
;!K(-T^mbfCo :7r— i^^gene 111 ^-^^^■^7 AL\C5QFw^%7^-^^^fzJih. ^y—^-^^Y 
-<^^—h^^X^ pELBGlacI(g|ll#M)^fflV>fCo ^-<i^i5^— lOju g^^JPS^^Sfi I(i5^ 

;^;^^^-r:^)t^T5o°c-e-gfe?^{ii^^fo/cm^ § e^(Di^-rx(^5kb) (D^mm)\^ 

QlAquick Gel Extraction Kit(QlAGEN)^ffiV^. ^#Uig^#fB^(D;^fe-eiffi^bjl 

m(DWMi^\^xmmJu mmcmmmm-^^^-mn^. Ligation High (m# 

ISi^J:«9;^Jffir^XLlblue electrocompetent cell (Stratagene)fe'5V^(i3^W^hn-v'5/i?' 



wo 2005/035756 



43 



PCT/JP2004/014911 



[0122] nMi^MM'74y^yV-~ (2 x lO^cfli) ^50 mL 2xYTAG (100 n g/mLT^t°->y^. 2%^' 
/kn— ^^-^tf2xTY) tCttMb. OD 600 0.4— 0.5^-e37X:fCTj##bfCo 4 x 10"(D 
^/W-?— :7x— i^VCSM13(Stratagene)?r;(jPX.37'C. 15^m^M\^Xm^^'^fCo ^ 
r l;i450 mL 2xYTAK (100 n g/mLT^'fcVy^', 25 g/mL;5;-^-^-fiy^^^'^ti'2xTY 
25/i L Imol/L IPTG^»L. 30°C lOmmi^^mi^tCo ^'L^5>^t-Ti§^±?S^ 
iHllDlb. lOOmL PEG-NaCl^lS(10%7K!;3^^W^^i/y='— 7V8000, 2.5 mol/L NaCl)^ 

M-^^. 4^. GO^m^mvfco 10,800 X g. 30^ra5^iL^^;lT:7r— v'^^tj^^iir. tt 
mm^40 mL(DyKKmmV^ S mL PEG-NaCl^^r^-^^. 4^:. l^r^^gbfCo 

10,800 X g. 306^mm'tAzx:7r—iy^ttm^'^5 mL PBS\cmM\^yr—i^y^zf9 

y-^#fco myr—i^i^m.mi^mir^^x\ 4'C(^t^#l/co 

[0123] 10-3. ^-^>'c:^:xi^iSfet^J:6J©'^:7r— v^^fi 

Factor IXa j3 ^iL<}*Factor X ^No-Weigh Premeasured NHS-PEO -Biotin 

4 

Microtubes (Pierce) ^ffl V ^-Ctf:^^^^SLfCo 10-2Xi^f^^thf:i:7r—i^'74':f'7 
]}—W^600 IX UzllOO pmoI(Dtf:^^:/^f^Factor IXai3 ^>L<f*Factor X ^M^. 60 
ji^^^mtmfk^^fz.o 5% M-PBS(5%w/v>?>=3r-is5/Vi^^t?PBS)-e?5fe#^bfc 
Dynabeads M-280 Streptavidin (DYNAL) 600 ix h^Mx.. l^^Wi^^'^'^f^o X 
lB'n-:7x— v^^l mL(DPBST(0.1% Tween-20^'a-t?PBS) {^TfBKU^^gfeif-bf'^. 
PBSt;i-C^#-LfCo 0.8 mL(D0.1 mol/L i^'yiX>'/HCl(pH2.2) cf^filtf — X^5^r^!^ 

[0124] fcSV , --r Ay h(MaxiSorp, Nunc)^@^'fbLfcFactor IXa j3 h\^< f^Factor 
X (10 IX g/well X 5)f^, 2.5%w/v^^i^$/^^-t?155>^H1^>^^:=t-^^^b/c::7r— v'^'f 
7^^y— (80ju 1/well X 5)^;!JP^. 60^r^^M^^M$ii:fCo ^M*^'a^:7r— v^^l mL 
(DPBST(0.1% Tween-20^tfPBS) (^T<prill;0^?5fe#bfc#. PBSl;iT?5fc#^bfCo 0.8 
mL<D0.1 mol/L i^y iXWHCl (pH2.2) fcl-r55)-r^^:/=3e::^^— :7r— i^^^tUb 
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[0125] mii^l^fc^T—i^^m^^^ fxL2 mol/L Tns^^MVX^^UV, MWci^MM (OD 
600 = 0.4— 0.5)XL1-Blue 10 niL(cl^;(jp, ST^C. SO^m^Uir^^t-^^^^'^tio 
^tl^2xYTAG-^U—hK}t:if. SOX:X-^mi^f^o =^T^^—^mUV. 2xYTAG{;1^IS 
, OD 600 = 0.4— 0.5^-e37°Ct^TJ:#^LfCo i0#iSlO mLK5 ix L Imol/L IPTG, 10 
" pfii--/W-^— :7T— v?(VCSM13)^^;!jPb37t: SO^^'F^^gbfCo ^g'L^^^^. 
2xYTAK lOOmLlZlSlSl^b. 30^. lONpr^J^^bfCo i^>L^5>ii(-T^*_h^^IlIiDt 
20 mL 10%PEG-5mol/L NaCl^|g^^'^=^, 205)-r^#-SbfCo 10,800 x 

[0126] 10-4. y'T— v^ELISA 

H L^500 ju L 2xYTAGt^1it^. 37°C. b^f^i^W^. ^/Wn— :7r— >^2 x lO'pfli^ 
^Ab37riC-C30^r^#e^ ^bt^37°Ct^-C305^r^*#J^a^. 0.5 mM IPTG^ 
tp2xYTAK^120 ju L^^JBLfCo SO'Cf^T— i^fe^^L. ^>il^_h^^ELISAt;i#kb/c„ f 
:^5^^^^I^^J!^(75x-^>'^:Xi^lilT#t>*Xfci5^n— ^^(OELISA<Dfcfef;i. l.Oju g/mL(D 
If ;i-^^^^li^JM-e=3— hbfcStreptaWell 96-e^i^ni£7^^— :7V— h (Roche) ^ffl 
V^/Co ^fz.. ^'T^yMm(^^0^>^i^X^^hthfc^n—XDELlSA(DfM^. 1.0 
/i g/mLO^-7^^y^'^lE^@>fB'fbbfc^A7>^l/— hCMaxiSorp, Nunc)MV^fCo 
PBSTiCX^^V^m^^^^^fc^. •^ti^y^l^^^<i^yyr—tl.X2% M-PBS 200 n Lfe 
§V^{^2% BSA-PBS(2%w/v BSA^-a-tPPBS)-e^?aiB#rH^:7-'ti5/df-^i/bf'o ^^yy'T 

:7T—i^\'i'^^iy^>:^^^iy:^r— l-T#f^bfcHRP|^'^^M13^#: (Amersham 
Pharmacia Biotech) i:TMB^®(Zymed)-e^tilU. Imol/L H SO ^MK^^Rf^^^ 

2 4 

#ihb/c^. :7V— hy— t3:TA450(Dfii:^$ij^bfco 

[0127] 10-5. mm^'Mt^^—>mi^ 

EUSAKXm^Xh^tci^vi—:y(DmMK.:kmm2xYTAGm^W^^hyy-('^— 
PBG3-F1 (5 - CAGCTATGAAATACCTATTGCC -3 VBa^J#^: 1) ^PBG3-R1 ( 
5'- CTTTTCATAATCAAAATCACCGG -3'/Sa?lJ#^:2)^ffiV^-CPCR^^-CscFv 
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^^^^itifrSU. ^COm.mnm^^l^tlo m^^l nUlOx KOD DashM»ISl.5/i L 
, lOju mol/L>^^^-^— L<3o, KOD Dash:^V?^9—'^(M^WM. 2.5 U//i 
L)0.3 n L^-^tPPCRSJ^:?gl5 At L^, x'/HJ-^i^^— GeneAmp PGR system 
9700(Perkin Elmer)-e96°C. 10f>\ 55°C. 10|>\ 72°C. 30#\ SOi^/f^/KDiiitiS^ff 
ofCo PCR^. 5 fx L(D^^£;mf^ExoSAP-IT (T'^v'-^'-i^) ^3 ju L^;!jnL. 37°C. 15i^ 
f^. B\^U^80X:. 15^m^U\^tlo :^<D1^^:7"/^'^-OV^TPBG3-F2(5'- 
ATTGGGTAGGGGAGGGGGT -3 VBB^J#-^ : 3) fe^V PBG3-R2 (5'- 
AAATGAGGGGAAGGAGAGGG -3'/BE^IJ#^:4) irbTBigDye 
Terminator Gycle Sequencing kit (Applied Biosystems) tilTSJ^^^frV Applied 
Biosystems PRISM 3700 DNA Sequencer-C^lbbfCo MMMW^hi^'^^tl^T^y 
^Ba^JC)GDR3(DM7fe§i^n— ^'^^Factor IXa^^:oV^T52^^^— ^tl^^Factor 

[0128] 10-6. -«#mttlgG^#:^m-<i^i5'— 

pcDNA4-g4H*Dj;U5pcDNA4-g4L)^#l.^jA^tl.^Co ^F.X^^TrT^^^^CVH ^dJ; 

VV)\±=^^d^4yi^mUWm^M^^^— (■^:ft-etLplND-g4H*3j;U? 
pcDNA4-g4L)^J^l.^iA^tt/Co @ S^i^^n— ^-^^^bQIAprep Spin Miniprep Kit 

(QIAGEN)^ffl V ^r^^ :/9:^^KDNA^^i|b. 100 n LcD^^^-^^^bfCo 

[0129] 10-7. ^?^yrMm^\^^W-(DmmMMX(D%^ 

[0130] mmmii} ^i^mm 

mMmiO-7KmM<D:}7mxnhflfz.lOmL(Dm^±W^100inL(DrProtem A 
Sepharose™ Fast Flow ( Amersham Biosciences) ^^;5)Pb. 4'C"T?^Sfe^|IJ:^^Pb7to 
IX mCO:7^/Vi5i'— ;^5/yuitrafree "^-MG (Millipore) 0.01% 
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Tween^"^ 20^-^£fTBS 500 n LtCCSHI^^-^, rProtein A Sepharose™#Sg^lOO n 
L(D 0.01% Tween^"^ 20^tf 10 mM HCl, pH2.0KmWiVX3^m^W:\^fc(Dh. ^ 
#:^^m$*fCo W-ibi^. 5ju L(D1M Tris-HCl , pH8.0^Mx.X^^l.f:io 

Microplate Manager IIl(Bio-Rad Laboretories)yy'h'^aiT?rffiV>T. tMgG4(thM 

[0131] mmmi2-] F.vmammtmmmvum^)mm\^Tiyii4 

(DR}t^i-i.^X^M.X^f-otCo 15 ju g/niLOFactor IX (Enzyme Research Laboratories 
) 10 ju L^lOOmM CaCl t20mM MgCl ^tfTBSB 5 ju LtMMMlO-7mM(D:^Bi 

2 2 

fCo ^h\^'^<^Mi^W.\^^ 10 ng/mL(Z)Factor XIa (Enzyme Research Laboratories) 10 
ju L, 50/i g/mL(D Factor X (Enzyme Research Laboratories) 20 ju L, 400 n g/mLCD 
phospholipid 5 m L^^;!JPL. m^Rits^Mit^^'^tio ZO^mRit-^'^±(Dib. 0.5M 
EDTA 10 fiL^U\\X.^::.tiCX^W±^^fCo 
[0132] ^^^W^m50 n L^^tl^^tl(D^^McMK.fc^^. 0^. 60^cD405nm (#M^ 
;g:655nm) t3::i3it^^3feS^Model 3550 Microplate Reader (Bio Rad Loboratories) 

o 

[0133] Phospholipid, Factor XIa, Factor IXAU^Factor X(D^|Kt;i{iTBSBMV ^fCo ^-fe 

Chromogenix) t^V':fl^l^W(0.6 mg/L hexadimethrine bromide (Sigma))© 1:1:^-^ 
[0134] [^ife^r|13] «^iaT5/-fe^ 

mm (APTT) {zM-r^m^w^^D^m^. mmm7x^'rmm(7):ifmxwmi^fcmi 



wo 2005/035756 



47 



PCT/JP2004/014911 



[0135] mmmi4-} iim<^mmgG^i$itF.viut(Dmm^m 

fCo 25 ju g/mL 40 u U F.VIII^^jfiLlt (Biomerieux) 50 u, L(DWi^m^^ 

Dade Behring) 50 ju L^;!3Px.. 37°C'C3^mtmUl.fCo mM(DCaCl ( 

2 

Dade Behring) 50 fj. L^mU-^Wi^MK.^^tKX'Omii^^^tio CR-A (Amelung) 

[0136] [HM^JIS] -r^^ttf^-JfiLltt-J^ft^^a^MttlgG^^rcD^* 

^{^■efPffibfCo F.VIIIj^^jfiLlt (Biomerieux) 50 LtClOO// g/mL ^thF.VIIIctJ^O 
(Catalog Number:MAB3440. CHEMICON) 10 iiLcDWi^W^^UX, 30^^^ 

25 M g/mLia:#:^|R 40 L&U^^APTTK^ (Dade Behring) 50 u, L^Mx.. 37°C 
XS^mMWLfCo ^mR!t-l^20 mMcDCaCl (Dade Behring) 50 At L^lKlH-a-ISt^ 

2 

;()Px.^ri:{e:J;i9^M$-1i:fCo CR-A(Amelung);5Sg|^$tv/::KC10A(Amelung) 

^@i-a^-e(D^ra^Sij^Lfc(iiii7^#fig)o 

[0137] immmi6'] z:m¥fm\^^i^<DWh 

i^;5^ofcXB12(-^!j7>(.^FactoriXa^#:)/SB04(-v'>><>^FactorX^#:)(c:oV J^T 

[0138] 16-1. }^h^W^(Dmn\^^m 

^^^^$^T/TV ''■SKabat Database (ftp://ftp.ebi.ac.uk/pub/ databases/kabat/) 
*D j;mMGT Database (http://imgt.cines.fr/)J;J9fch^#:T^7^ia^J-7^— iJ'^A^ 
«^bfcDatabaseMV^T•^'>>^XB12-Hl^Br^'^:^^ •^'>>^XB12-L^ bT^^ 
-^^7^SB04-H^ bT^^J^. •^'^:^SB04-L^ Bf^lM^i-^it-C^^nv?— 
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[0139] (l)XB12-H^Rr^'^^:KABATID-020619 (Kabat Database) 
(Mariette^, Arthritis Rheum. 1993;36:1315-1324) 

(2) XB12-L^Br^lH^:EMBL Accession No. X61642(IMGT Database) 
(Mark^>, J Mol Biol. 1991 ; 222 : 581-597.) 

(3) SB04-H^Br^'^^^:KABATID-025255 (Kabat Database) 
(Demaison^)^ Immunogetetics 1995;42:342-352) 

(4) SB04-L^Br^'pJ:^:EMBL Accession No. AB064111(IMGT Database) 
(Unpublished data) 

(l)-(4)(Dth^^<7)FR(^#-9'e7;?i^#:<D^Mtt^i^^^^:^(WT. CDR) 

[0140] *fc. NCBI j;«9— |^<i^^$tl/TV ^^510 m^^^Weh site (http://www.ncbi. 

nlm.nih.gov/BLAST/) ^^^LT. (l)-(4)(Dt^^^^;l>(l|^tt<Di^V^t^^#:<D^^^ 

(1) XB12-H^Br^'^*gK:GenBank Accession No. AF062120 

(2) XB12-L^Br^'^^^:GenBank Accession No. M74019 

(3) SB04-H^Br^M:®:GenBank Accession No. BC019337 

(4) SB04-L^Br^'BM^:GenBank Accession No. AY204756 

[0141] 16-2. \iHtin,i$^m^^m^^^^-(7)mm 

>-C. 50baseeS(^'^^5^-y =^DNA^3 ' ^mmi!)^m20hasen&^^4:fV^4:^ 

[0142] 2.5 fx M{cl^Mbfc'^^:t-y=i'DNA^#l /j. LX^Mi^V. Ix TaKaRa Ex Taq Buffer, 
0.4mM dNTPs, 0.5units TaKaRa Ex Taq(:^T^?S^)^;(JPX.. n LtCJfe^SJ: 
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^Kmm^fCo 94°C d^m^Vfcm^. 94°C 55°C 2^, 72°C 2^A^h^j:^Kl^^ 
M)^l At LmMl^. 94°C 30#\ 55°C 30#, 72°C l5>;^>^^^<e^HJ^^^35i^/r^MTV\ 

72^ s^^^Mj^^^^ir. ^w^nmmmmm^^mmi^tio pcr^. T;(f 

Xy/vm^^HjJ-'^bfCo g6<](DiJ--rX(^400bp)(Diii|iSilf>ft^QIAquick Gel 
Extraction Kit(QIAGEN)^fflV>-C. ^#ffc5g#|B«(D;^&-e)WMb. ^^07^30 1 
-e^mbfCo f^ifK"^pGEM-T Easy Vector Systems (Promega)^ffiV^T. ^{^f^K 
#fB4feO;^&-e^n— ^^-i/^ff o/Co #DNAifM-Oi&^ia^J«. BigDye 
Terminator Cycle Sequencing Kit (Applied Biosystems) ^^V"*^ DNAiX^ — — 
ABI PRISM 3700 DNA Sequencer (Applied Biosystems) (ZlT. ^#ffc5^#|B^(D;^ 

[0143] Ebv ^tMb^#: Br^lM*^3t^^ia^J-efe^it^s^m$tL/c:7'7;^5:K^xhoi*D J; 
u?Sfii-e?^>fbLfcmi-. H^S?S^i%T;^n— xy/vm^^«j{c:fti^:rco ge^oi^-rx 

(?^400bp) ODNAifvH'^rQIAquick Gel Extraction Kit(QIAGEN) ^fflV^T. 
h^i^^i5^y:/^^M^m^^^5:K(pcDNA4-g4H, pcDNA4-g4L) ^XXf^^i^^^^^V^ 

mui^m^^M^^-:^9:^^h^ (piND-g4H. piND-g4L) ^xhom^mmx^m^tvti^ 

iTii^M^Mi^^ts-m}! (^5kb) ^QIAquick Gel Extraction Kit (QIAGEN) ^ 

ffiv^r. ^^#tj£M#tE«(Z);^fe-e*tMb. M«7K30/zi-e^mbfco xhoi*Dj:t>^sfii 

-et^{bbfctMbXB12^#:a^^ifK-(Hl^Br^^:^(J^TVH)^fcf*L^pr^^*^( 

J^TVL))^xhoI*5J:t^sfiI-e^^>^bb/c7^^^i^-fi^y^fl^Ml§m:/^^5:K( 

pcDNA4-g4H, pcDNA4-g4L) ^Rapid DNA Ligation Kit (Roche Diagnostics) ^fflV> 

Lfc:3^i^^^y>'^{^#:f|^M^m^7v^^K(pIND-g4H, pIND-g4L) ^Rapid DNA 
Ligation Kit (Roche Diagnostics)^fflV^T^#^5g#|B^(D;^^fe-eJS^MJ^;:^^f o 

fco #KJ^;^^g(^-g|5^fflv^-c:>k:limDH5a^5fe (m#l^a)^B«fembfco 
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[0144] 16-3. wtr.mwm\ti7ii^<7)mm 

4Slg(DtHk^^^^^:^^— ^pcDNA6/TR, pVgRXR^ffiV^T. ^Jfe^[l4-2, 4 

-3K^ir:ijmx-HEK293H-^mm^mA^xxfmmmm^n<^tio ^^^^ mmm 
[0145] 16-4. wtr.mwmm7ii$^(Df^^w^^xxfi7imm(D^^ 

mmm^wissir^fc^K. mmm7(Diymi^^ox. F.viiix^skm^m^^^xAPTT 

^^5^m$tv^xBl2^#:vH(DCDR3<Diy>?>^-r>'as^^ov^TtiT^c=:>-as^^3fi: 

W^l^fCo Mfi^'^i^l'i^ QuikChange Site-Directed Mutagenesis Kit (Stratagene)Srffl 

(Dr^ym^^^xxfskmmmm<DW^^M'oMir^txxBi2/sB04tmm<D^i^ 

^Wi-6tHb-«#Mtt^^(th{[:XB12^#:(VH:hXB12FA, VL:hXBVL)/ fcMb 
SB04^#:(VH:hSB04e, VL:hSBVL-F3i)^^#Lfc ( 0 1 8) „ 

[0146] ^mmKxmm^xi^mmm(Dmm(Dm:i7^mMir^^i$ix;h-^x^ mm^i^ 
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[2] mm^m ^Mi^mmmxh^. ft i^fsgc(D^#:, 

[3] m&M^mmm. mM^i:hmcmm^i:)^skmmmmmmmm^xh^. mMm2 

[4] skmmmmmmmm^(Dmm^^^^mmmmxm^:isxxf/wci^i[^mtihimmm 

[5] iffiikmmmmx/ixam^^mcisif^Tm (ai)^,\^<it (a2) (DCDRzcDT^ymm 
mmMxm^^m^isiir^Tm (bi) — (b9) odv ^'rti^^cmM(7)CDR3(DT^ym 

(al)H^CDR3;5SgB^IJ#-^:16{CtEgc(DT^y^iS?IJ 
(a2) H^CDR3;6S@a^lJ#-^ : 20(;i|BicC^T5:/^ia?lJ 
(b 1) H^CDR3^Sga^J#^ : 24(Cl|E«(DT^y^ga^J 
(b2) H^CDR3>5Sga^J§-^ : 28{clfB^(DT3:y^ga^J 
(b3) H^CDRS^Sge^lJ^^ : 32t^tEic(Z)T^/^ie?lJ 
(b4) H^CDR3;a5Sa^lJ#-^ : 36 t;i|E4fe(Z)T^7^@a^lJ 
(b5) Hl^CDR3;0Sga^J#-^ : 40(^|B^(DT5:7^Ba^J 
(b6) Hl^CDR3;a5ia^J#^ : 44{Cl|E^C0T5:7^ga^J 
(b7) H^CDR3;65ga^lJ#^ : 48 (^fE«(DT^/M^lJ 
(bS) H^^CDR3;5Sia^J#-^ : 52 t^fB^0DT5:y^ga^lJ 

[6] ^JfiLlS^HmIX/IXaH^^^^^-*5^t§TIB (al)t)b<f* (a2) <DCDR<DT^/^ga 

^ia^XH^^^#:(^ jottSTIB (bl) — (b9) (DV ^-r4x;6^t;i|E«(50CDR(DT5:y^ga 
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(al)H^CDRl, 2, 3^5ga^J#-^: 14, 15, 16K^M(DT^ymmm 
(a2)H^CDRl, 2, 3;55ie^lJ#^: 18, 19, 20t^tBft(7)T$y^ge^J 
(bl)H^CDRl, 2, 3;i)Sga^J#-^:22, 23, 24(CfB^(DT^y^@H^lJ 
(b2)Hl^CDRl, 2, 3^S@a^J#^:26, 27, 28(C|B^<DT^y^@a^J 
(b3)Hl^CDRl, 2, 3;$5@a^J#-^:30, 31, 32(e:|B^(DT^y^Ba^J 
(b4)H^CDRl, 2, 3^SgB^lJ#:^:34, 35, 36{^tB«(^T5yM^J 
(b5)H^CDRl, 2, 3;6Sga^J#^:38, 39, 40\zm^<DT^ymmm 

(b6)H^cDRi. 2, 3;$5ga^j#-^:42, 43, 44Kmm.(DT^ymmm 

(b7)Hl^CDRl, 2, 3/55ga^J#-^:46, 47, 48KmM<DT^ymM^\ 
(b8)H^CDRl, 2, 3^5ga^lJ#-^:50, 51, 52f^tB«(^T5/^ga^J 
(b9)H^CDRl, 2, 3:dSga^lJ#-^:54, 55, 56tCfB«(DT5:y^ga^J 

fcMM-r^^.m-e^§,ff5jc3g8t^tB^(Diaj5fei^o 

:S9{;i|B^(Dm^i^o 
[12] jk|g«@^vniH^4B J: t;?/^fc(i?&tt{lijfe|g^@0viiiH^<Z)??^tto 
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[13] skmmmmyiim^^xxf/'^f:i\t.mmtskmmmmyim^(Dm\^(Di&rKx<> 
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[mi] 

Xho I Sfi I 



Sfil 



Not I 
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Xho I Sfi I Sfi I 



Not I 
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i^^-^;^i^5»J (il3ss) 

[03] 
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